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(54) INK JET RECORDING APPARATUS 

(5 7) Abstract: 

PURPOSE: To fix an ink within a short time without lowering image 
quality. 

CONSTITUTION: A feed belt 5 for feeding recording paper 1 
immediately after ink is emitted from an ink jet recording head 3 in 
predetermined emitting timing to form an ink image, a drive roller 9 
driving the belt 5 in synchronous relation to the emitting timing, the planar 
heating part 20 heating the belt and a plurality of projections 12a for 
bringing the recording paper 1 into contact with the belt 5 under pressure 
over the almost whole width of the max. recording width thereof are 
provided. Further, an energizing belt 12 is provided under tension so as to 
be movable in contact with the recording paper with the movement of the 
belts. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet recording device which is characterized by providing the following and which breathes out ink from an 
ink-jet recording head to predetermined regurgitation timing, and forms a picture in a recorded member. The conveyance belt 
for conveying the recorded member immediately after forming a picture. The conveyance mechanical component which 
drives this conveyance belt synchronizing with the aforementioned regurgitation timing. An exoergic means to heat the 
aforementioned conveyance belt. The energization belt stretched possible [ movement ] while two or more heights for 
carrying out the pressure welding of the aforementioned recorded member to the aforementioned conveyance belt covering 
the abbreviation full of the maximum recording width were prepared and the aforementioned recorded member was 
contacted with movement of the aforementioned conveyance belt. 

[Claim 2] The ink-jet recording device according to claim 1 characterized by having the cleaner which becomes the height of 
an energization belt from the member which has been arranged possible [ contact ], and which has absorptivity. 
[Claim 3] The claim 1 characterized by having the energization belt driving section to which an energization belt is moved 
synchronizing with movement of a conveyance belt, or an ink-jet recording device given in two. 

[Claim 4] An exoergic means is the claims 1 and 2 characterized by being the field-like exoergic section which carries out 
field contact at the range of the conveyance belt with which the pressure welding of the recorded member is carried out by 
the height of an energization belt at least, or an ink-jet recording device given in three. 

[Claim 5] The claims 1, 2, and 3 characterized by forming the height of an energization belt by the resin which has thermal 
resistance, or an ink-jet recording device given in four. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the ink-jet recording device equipped with the mechanism established in the 
picture which was made to breathe out ink from an ink-jet recording head, and was formed in the recorded member. 
[0002] 

[Description of the Prior Art] Conventionally, the thing that this kind of ink fuser performs dryness fixing of ink giving the 
heat ray of a direct infrared field as radiant heat to the ink in the record paper and by applying hot blast to the ink in the 
record paper has been proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the Prior art mentioned above. 

(1) Since the wavelength field where ink carries out the water absorption of the water to the cellulose which is the principal 
component of paper when it is by remarkable ****** is almost the same, The problem that the portion in which the ink of 
the recording paper has not appeared will carry out yellow discoloration if radiant heat is radiated so much when drying ink 
for a short time arises, or Moreover, if hot blast is given to the recording paper so much in order to dry ink for a short time, 
the ink drop in the record paper will flow and a picture will be destroyed. 

(2) The rate absorbed among the heat energy generated from the heat source by the recording paper and the ink drop in the 
record paper will be low, and power consumption will become large. 

(3) To the ink drop on the Records Department-ed material, if it does not heat uniformly, the concentration of a picture will 
not become uniform but will cause picture degradation, such as concentration nonuniformity. 

[0004] this invention became in view of the trouble which the above-mentioned Prior art has, and it aims at offering the 
ink-jet recording device equipped with the ink fuser which can be established in ink in a short time, without reducing quality 
of image. 
[0005] 

[Means for Solving the Problem] In the ink-jet recording device which this invention breathes out ink from an ink-jet 
recording head to predetermined regurgitation timing, and forms a picture in a recorded member The conveyance belt for 
conveying the recorded member immediately after forming a picture, The conveyance mechanical component which drives 
this conveyance belt synchronizing with the aforementioned regurgitation timing, An exoergic means to heat the 
aforementioned conveyance belt, and two or more heights for carrying out the pressure welding of the aforementioned 
recorded member to the aforementioned conveyance belt covering the abbreviation full of the maximum recording width are 
prepared. It has the energization belt stretched possible [ movement ], contacting the aforementioned recorded member with 
movement of the aforementioned conveyance belt. 

[0006] Moreover, the thing equipped with the cleaner which consists of a member which has absorptivity arranged possible 
contact ] in the above-mentioned ink-jet recording device at the height of an energization belt, What has the energization 
belt driving section to which an energization belt is moved synchronizing with movement of a conveyance belt, and an 
exoergic means At least, what is the field-like exoergic section which carries out field contact, and the thing in which the 
height of an energization belt is formed by the resin which has thermal resistance are in the range of the conveyance belt with 
which the pressure welding of the recorded member is carried out by the height of an energization belt. 
[0007] 

[Function] According to the ink-jet recording device of this invention, to the conveyance belt heated by the exoergic means 
Since it has the energization belt with which two or more heights which carry out the pressure welding of the recorded 
member immediately after forming a picture covering the abbreviation full of the maximum recording width were prepared 
At least, the aforementioned conveyance belt will be contacted, the heat of this conveyance belt is transmitted to the 
aforementioned recorded member, and ink carries out dryness fixing of the portion in which the picture of the 
aforementioned Records Department-ed material was formed. 
[0008] 

[Example] Next, the example of this invention is explained with reference to a drawing. 

[0009] Drawing 1 is the side elevation showing one example of the ink-jet recording device of this invention. 

[0010] the ink in which this example was supplied from the ink supply pipe (un-illustrating) ~ the record-ed from 

regurgitation section 3a of the ink-jet recording head 3 ~ by carrying out the regurgitation to the recording paper 1 which is a 

member, it is the ink-jet recording device which forms a picture, and has the ink fuser for making the recording paper 1 carry 

out dryness fixing of the aforementioned ink 

[001 1] The timing to which the ink-jet recording head 3 of the aforementioned ink-jet recording device carries out the 
regurgitation of the ink is constituted so that it may be carried out synchronizing with the rotation of a platen roller 2 which 
conveys the recording paper 1 . 

[0012] The state of an ink drop immediately after being breathed out by the recording paper 1 in drawing 1 is expanded and 
expressed, and it is referred to as la. The recording paper 1 with which the picture was formed ot the ink-jet recording head 
3 is led in the background of an image formation side by guide section 4a formed with a part of lower frame 4 on the belt 5 
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for recording paper conveyance stretched by the drive roller 9 and the follower roller 6. The energization belt 12 with which 
two or more height 12a for carrying out the pressure welding of the recording paper 1 to this belt 5 front face was prepared 
above this belt 5 is stretched by the energization belt driving roller 1 1 and the energization belt follower roller 10. With these 
belts 5 and energization belts 12, the pressure welding of the recording paper 1 laid on the aforementioned belt 5 will be 
carried out to the belt 5 aforementioned front face. Moreover, inside the aforementioned belt 5, the field-like exoergic section 
20 which carries out field contact and which is an exoergic means is formed in the up inside. 

[0013] The quality of the material which can also fully bear the tensile stress which does not start fatigue breaking even if it 
is desirable to make the heat with which the aforementioned field-like exoergic section 20 emits a belt 5 here conduct to per 
unit time as so much from a rear face to a front face as possible and a belt 5 repeats incurvation according to the life of this 
equipment, corresponding to the curvature of the drive roller 9 and the follower roller 6 further, but is produced with 
compression spring 9, and thickness are required. In the case of the usual business machine, the durable rotational frequency 
of a belt 5 is number 1 million rotation from hundreds of thousands rotations. The seamless belt made from nickel processed 
by the electro foaming method in consideration of the above-mentioned demand function in this example is used. The 
thickness of a belt 5 is several micrometers. It is desirable to be selected in the range of 100 microns of shell numbers, and it 
is 50 micrometers at this example. It carried out. Moreover, the time when the radius of the drive roller 9 or the follower 
roller 6 cannot take greatly according to product specification, the time when the bearer rate of a belt 5 is required for a 
bearer rate (lOOmm/s or several 100mm, and several 1000mm), and the belt made from stainless steel which the durable 
rotational frequency carried out plasma arc welding of millions and the sheet metal made from the stainless steel which 
carried out rolling hardening tens of millions revolutions when required, processed it into the belt 5, and added like annealing 
and the roll turner further are sufficient. Hard Vickers hardness Hv of the belt made from stainless steel at this time is 
hundreds, and about Hv =200-800 is desirable. 

[0014] A problem is not produced when the temperature of the field-like exoergic section 20 of degradation of the belt 5 by 
the field-like exoergic section 20 later mentioned when a belt 5 is formed with a metal like **** is about 600 degrees C or 
less. It has controlled to become the range whose skin temperature of elevated-temperature ****** 204 (refer to drawing 2 ) 
of the field-like exoergic section 20 is 100 degrees C - 180 degrees C in this example. As mentioned above, since trie skin 
temperature of the field-like exoergic section 20 is 600 degrees C or less, The quality of the material of a belt 5 A polyimide 
(PI), polyphenylene sulfide (PPS), A polyether ape phon (PES), a polyimidoamide (PIA), Plastics, such as a polyamide (PA) 
and a polyethylene terephthalate (PET), is formed into a seamless belt by inflation molding etc. By rolling out after that, a 
mechanical strength may be increased and the aforementioned sheet plastic by which biaxial extension was carried out 
beforehand may be belt-ized by heat welding, in this case, since the extension process has finished before belt-izing, a large 
cost cut should be realized by belt-izing by heat welding, and if the shape of a straight chain PPS (the shape of urea) 
developed further recently is used, don't perform an extension process but carry out for obtaining a required mechanical 
strength and belt-izing by fabrication — carry out for belt-izing by heat welding — it becomes with a still larger cost cut Also 
setting, when the belt made from plastics is used, the thickness is several micrometers. 100 micrometers of shell numbers 
Although a grade is appropriate, it is 10 micrometers of numbers as a result of an experiment. A grade is desirable. Now, as 
for the drive roller 9, it is desirable for thermal resistance, such as silicone rubber or a fluororubber, to have a front face at 
least, and to cover the coefficient of friction mu to this belt 5 with the highest possible material or more by 0. 1 to the 
above-mentioned belt 5. Moreover, the aforementioned follower roller 6 is formed by plastics, such as PET with thermal 
resistance, a polycarbonate (PC), and PPS, or aluminum, the sintered alloy, etc. This follower roller 6 is supported to the 
lower frame 4 by the supporter material 7 which can move in the direction of B in drawing. This supporter material 7 is 
always energized in the direction of C in drawing by the compression spring 8 which fixed the end to the bottom frame 4 of 
the above in order to make the aforementioned belt 5 generate tension. Furthermore, the peripheral speed of a belt 5 is the 
same as the peripheral speed of the aforementioned platen roller 2, or it is set up so that it may become quicker than it. 
[001 5] Next, the field-like exoergic section 20 is explained with reference to drawing 2 . 

[0016] The field-like exoergic section 20 of this example is equipped with elevated-temperature ****** 204 which has 
rigidity and consists of material, such as aluminum with high thermal conductivity, and touches the belt 5 by this 
elevated-temperature ****** 204. For this elevated-temperature ****** 204, the flatness of a perpendicular direction is 
hundreds of micrometers to the conveyance direction of the recording paper 1. Irregularity is managed so that it may become 
less than. Elevated-temperature ****** 204 of this example is formed with aluminum, performs alumite processing to the 
contact surface with the belt 5, and is raising surface hardness to it. Therefore, it is rare to wear elevated-temperature ****** 
204 out by sliding with a belt 5. Furthermore, the insulating material 201 which thermal conductivity becomes from a high 
material (silicone rubber is used in this example) of isolation voltage highly is stuck on the inferior surface of tongue of 
elevated-temperature ****** 204. And four heaters 202a, 202b, 202c, and 202d which consist of self-thermolysis type 
ceramic heaters carry out field contact, and are installed in the inferior surface of tongue of the aforementioned insulating 
material 201 side by side. To these four heaters 202a, 202b, 202c, and 202d, thermal fuse 203b in contact with thermal fuse 
203a in contact with this heater 202a and heater 202b and heater 202c and heater 202d is prepared. 

[0017] Moreover, if the electric resistance value has the same composition and Heaters 202a, 202b, 202c, and 202d impress 
the same current to these heaters 202a, 202b, 202c, and 202d in this example, the temperature up will be carried out almost 
similarly. Furthermore, a Heaters [ 202a 202b, 202c, and 202d ] rear-face side has thermal resistance, and is covered with the 
heat insulator 205 with high electric insulation. Although a heat insulator 205 has [ a low, asbestos, a ceramic, etc. ] desirable 
thermal conductivity here, in order to satisfy a mechanical function, the plastics which is easy to make a configuration easily, 
for example, PPS etc., is sufficient. The field-like exoergic section 20 of this example also has very little short possibility of 
being hard to flow into the part where, as for the ink drop, power, such as the exoergic section and a thermal fuse, is flowing 
though an ink drop flows on elevated-temperature ****** 204, since it is the above composition, therefore being based on an 
ink drop. <BR> [0018] In this example, as the exoergic section, although the self-thermolysis type ceramic heater was used, 
the heater made from a right temperature coefficient thermistor (PTC heater), a silicon rubber heater, etc. may be used. 
Moreover, irradiating light and heating it from a rear face as non-contact, to a belt 5 using a halogen lamp etc., is also 
considered. 

[0019] Next, the energization belt 12 of this example is explained. 
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[0020] As mentioned above, two or more height 12a for carrying out the pressure welding of the recording paper 1 to a belt 5 
is prepared in the energization belt 12 of this example, this height 12a ~ each is taken as the configuration in which a 
pressure welding is possible by the cross direction 5 of the aforementioned energization belt 12, i.e., the aforementioned belt, 
covering the abbreviation full of the maximum recording width of the aforementioned recording paper 1 to the conveyance 
direction of the recording paper 1 in the perpendicular direction Moreover, the point of the aforementioned height 12a, i.e., 
the contact section with the recording paper 1, is 100 micrometers of radius numbers. They are the following R 
configurations. 

[0021] When the energization belt driving roller 1 1 rotates in the direction of C to the aforementioned energization belt 12, it 
moves in the aforementioned belt 5 and this direction (the direction of D in drawing 1 ), and has at least composition to 
which belt 5 front face of a portion on which the aforementioned field-like exoergic section 20 is arranged is made to carry 
out the pressure welding of the recording paper 1 in that case. As for the peripheral speed of the aforementioned energization 
belt driving roller 1 1, it is desirable that it is equal to the bearer rate of the recording paper 1 by the aforementioned belt 5. 
[0022] Moreover, when the aforementioned height 12a contacts the ink drop which is not established on the recording paper 
1, an ink drop adheres to this height 12a, and other portions of the recording paper 1 may be soiled after that. Therefore, in 
this example, it has the cleaner 13 which consists of material (for example, a sponge-like resin, cloth, paper, etc.) which is 
easy to absorb an ink drop above the aforementioned energization belt 12 so that each height 12a may be contacted. 
[0023] Furthermore, in the case of the ink fuser of this example, the aforementioned energization belt 12 and a cleaner 13 
prepare, the upper surface and side are being worn with the fixing covering 14, further, the DAFUTO covering 15 which can 
rotate is formed above this fixing covering 14 centering on pivot 15b, and the ********** portion is setting space between 
this DAFUTO covering 15 and the aforementioned fixing covering 20 to DAFUTO section 15a. The aforementioned fixing 
covering 14 is considered as the composition which can observe the state of the recording paper 1 under conveyance from 
the exterior using what was formed at transparent plastics or a transparent punching metal, the wire gauze made from 
stainless steel, etc. Furthermore, two or more louver 1 4a which makes the portion and the aforementioned DAFUTO section 
15a in which the energization belt 12 and a cleaner 13 exist open for free passage is formed in the upper surface, and the 
steam generated in case the ink drop on the recording paper 1 carries out evaporation fixing will be emitted to the fixing 
covering 14 into DAFUTO section 15a through two or more aforementioned louver 14a. moreover, the porosity plastics 
which fabricated the aforementioned DAFUTO covering 15 by the plastics of the shape of various sponge, and various 
sintering, for example, PVA, (polyvinyl alcohol) « PVF (polyvinyl formal), PE (polyethylene), the sheet that infiltrated the 
calcium chloride into pulp are formed by the hygroscopic member 

[0024] Thus, a user becomes the structure where neither the field-like exoergic section 20 nor belt 5 grade can be touched 
easily, by forming the fixing covering 14 and the DAFUTO covering 15. Furthermore, since the aforementioned field-like 
exoergic section 20 carries out the temperature up of the field-like exoergic section 20 to predetermined temperature 
beforehand for shortening of a heating up time, although a temperature gradient arises in the field-like exoergic section 20 
and its circumference in that case, by forming the aforementioned fixing covering 14, discharge of heat will be barred, the 
aforementioned temperature gradient will become small, and loss of heat energy will be suppressed. Moreover, a fan 16 is 
installed in aforementioned DAFUTO section 15a, and it has composition which discharges the air and the steam in this 
DAFUTO section 15a outside. 

[0025] Furthermore, in this example, since the operator of this equipment cancels the jam of the recording paper 1 in this 
equipment when the supporting point supports pivot 15b free [ rotation ] and the recording paper 1 raises a jam etc. in this 
equipment, the DAFUTO covering 15 can perform jam release by rotating the handle 21 which opened the DAFUTO 
covering 1 5 wide as it was shown in drawing 3 , and was connected with the drive roller 9. 

[0026] When the recording paper 1 passes the ink fixing equipment of the above composition, ink drop la breathed out from 
the ink-jet recording head 3 carries out dryness fixing at the aforementioned recording paper 1, and is accumulated in the 
delivery tray 19 through between the delivery roller 17 and 18 after that. 

[0027] Especially this invention is equipped with meanses (for example, an electric thermal-conversion object, a laser beam, 
etc.) to generate heat energy as energy used for the ** sake which breathes out ink also in the ink-jet record method, and 
brings about the outstanding effect in the recording head of the method which makes the change of state of ink occur with the 
aforementioned heat energy, and an ink-jet recording device. 

[0028] About the typical composition and typical principle, what is performed using the fundamental principle currently 
indicated by the U.S. Pat. No. 4723 129 specification and the 4740796 specification, for example is desirable. Although this 
method is applicable to both the so-called on-demand type and a continuous system On the electric thermal-conversion 
object which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is held in the ONDE 
mantle type case By impressing at least one driving signal which gives the rapid temperature rise which corresponds to 
recording information and exceeds nucleate boiling Since generating ****** and the heat operating surface of a recording 
head are made to carry out film boiling of the heat energy to an electric thermal-conversion object, a one to one 
correspondence is effectively carried out to this driving signal and the air bubbles in a liquid (ink) can be formed, it is 
effective. A liquid (ink) is made to breathe out through ****** opening by growth of these air bubbles, and contraction, and 
at least one drop is formed. If this driving signal is made into the shape of a pulse form, since growth contraction of air 
bubbles will be performed appropriately instancy, **** of a liquid (ink) excellent in especially responsibility can be attained, 
and it is more desirable. As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 
specification and the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 43 13 124 
specification of invention about the rate of a temperature rise of the above-mentioned heat operating surface are adopted, 
further excellent record can be performed. 

[0029] The composition using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 445600 specification which indicate 
the composition arranged to a delivery which is indicated by each above-mentioned specification as composition of a 
recording head, the liquid route, and the field to which the heat operation section other than the combination composition (a 
straight-line-like liquid flow channel or right-angled liquid flow channel) of an electric thermal-conversion object is crooked 
is also effective in this invention. In addition, this invention is effective also as composition based on the 
Provisional-Publication-No. 59 No. 138461 official report per year which indicates the composition whose puncturing which 
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absorbs the pressure wave of the Provisional-Publication-No. 59 No. 123670 official report per year which indicates the 
composition which makes a common slit ****** of an electric thermal-conversion object to two or more electric 
thermal-conversion objects, or heat energy is made to correspond to ******. 

[0030] Furthermore, although any of the composition which fills the length with the combination of two or more recording 
heads which are indicated by the specification mentioned above as a recording head of the full line type which has the length 
corresponding to the width of face of the maximum record medium which can record an ink-jet recording device, or the 
composition as a recording head of the piece formed in one are sufficient, this invention can demonstrate the effect 
mentioned above much more effectively. 

[003 1] In addition, this invention is effective when the electric connection with the main part of equipment and supply of the 
ink from the main part of equipment use the recording head of the exchangeable chip type which becomes possible, or the 
recording head of the cartridge type formed in the recording head itself in one by the main part of equipment being equipped. 

[0032] Moreover, an adding-recovery means [ which is established as composition of the ink-jet recording device of this 
invention / against a recording head ], preliminary auxiliary means, etc. book It is effective in order to perform record 
stabilized by performing reserve regurgitation mode in which the preheating means by the heating elements different from a 
camp means, a cleaning means, pressurization or a suction means, an electric thermal-conversion pair, or this or these 
combination over a recording head and the regurgitation different from record are performed, if these are mentioned 
concretely. 

[0033] Furthermore, as a recording mode of an ink-jet recording device, not only the recording mode of only mainstream 
colors, such as black, but a recording head is constituted in one, or this invention is very effective also in the equipment 
equipped with full color at least one by the color or color mixture of a different color even with two or more combination 
although it was good. 

[0034] In this invention each example explained above, although ink is explained as a liquid, it is ink solidified less than [ a 
room temperature or it ], and since what carries out a temperature control is common as a temperature control is performed 
for ink itself at softening, a liquid, or an above-mentioned ink jet at a room temperature within the limits of 30 degrees C or 
more 70 degrees C or less and it is in the stable regurgitation range about the viscosity of ink, ink should just make the shape 
of liquid at the time of use record signal grant. In addition, [ whether positively the temperature up by heat energy is 
prevented because you make it use it as energy of ****** from a solid state to the liquid state of ink, and ] Or it carries out 
whether the ink solidified in the state of neglect for the purpose of antiflashing of ink is used. Anyway, when reaching the 
thing and record medium which liquefy and ink-liquefied-untie ink and carry out the regurgitation by grant according to the 
record signal of heat energy, ink use of the property liquefied for the first time with heat energy, such as what it already 
begun to solidify, is also applicable to this invention. In such a case, ink is good for a porosity sheet crevice or a 
breakthrough which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which counters to an 
electric thermal-conversion object in the state where it was held as a solid. In this invention, the most effective thing 
performs the film-boiling method mentioned above to each ink mentioned above. 
;0035] 

Effect of the Invention] Since this invention is constituted as explained above, it does the following effects so. 

(1) Since the pressure welding of the recorded member immediately after carrying out image formation is carried out to the 
heated conveyance belt covering the abbreviation full of the maximum recording width at least — record-ed ~ the 
aforementioned conveyance belt will surely be contacted, the heat of this conveyance belt is uniformly transmitted to the 
portion in which the aforementioned picture was formed, and the portion in which the picture of a member was formed can 
carry out dryness fixing of the ink in a short time, without degrading picture grace 

(2) Since this ink is absorbed with the aforementioned cleaner even when ink adheres to the height of an energization belt by 
forming the cleaner which has absorptivity like a thing according to claim 2, in case the aforementioned height contacts a 
recorded member again, soiling this recorded member or destroying a picture is lost. 

(3) By making the conveyance belt with which the pressure welding of the recorded member is carried out by making an 
exoergic means into the field-like exoergic section like a thing according to claim 4 carry out field contact, the 
aforementioned conveyance belt can be heated intensively and it becomes possible to perform dryness fixing of ink more 
efficiently. 

(4) By forming the height of an energization belt like a thing according to claim 5 by the resin which has thermal resistance, 
the life of the energization belt with which heat is transmitted through a recorded member becomes long, and is economically 
advantageous. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the ink-jet recording device equipped with the mechanism established in the 
picture which was made to breathe out ink from an ink-jet recording head, and was formed in the recorded member. 
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[Description of the Prior Art] Conventionally, the thing that this kind of ink fuser performs dryness fixing of ink giving the 
heat ray of a direct infrared field as radiant heat to the ink in the record paper and by applying hot blast to the ink in the 
record paper has been proposed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since this invention is constituted as explained above, it does the following effects so. 

(1) Since the pressure welding of the recorded member immediately after carrying out image formation is carried out to the 
heated conveyance belt covering the abbreviation full of the maximum recording width at least ~ record-ed — the 
aforementioned conveyance belt will surely be contacted, the heat of this conveyance belt is uniformly transmitted to the 
portion in which the aforementioned picture was formed, and the portion in which the picture of a member was formed can 
carry out dryness fixing of the ink in a short time, without degrading picture grace 

(2) Since this ink is absorbed with the aforementioned cleaner even when ink adheres to the height of an energization belt by 
forming the cleaner which has absorptivity like a thing according to claim 2, in case the aforementioned height contacts a 
recorded member again, soiling this recorded member or destroying a picture is lost. 

(3) By making the conveyance belt with which the pressure welding of the recorded member is carried out by making an 
exoergic means into the field-like exoergic section like a thing according to claim 4 carry out field contact, the 
aforementioned conveyance belt can be heated intensively and it becomes possible to perform dryness fixing of ink more 
efficiently. 

(4) By forming the height of an energization belt like a thing according to claim 5 by the resin which has thermal resistance, 
the life of the energization belt with which heat is transmitted through a recorded member becomes long, and is economically 
advantageous. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there are the following troubles in the Prior art mentioned above. 

(1) Since the wavelength field where ink carries out the water absorption of the water to the cellulose which is the principal 
component of paper when it is by remarkable ****** is almost the same, The problem that the portion in which the ink of 
the recording paper has not appeared will carry out yellow discoloration if radiant heat is radiated so much when drying ink 
for a short time arises, or Moreover, if hot blast is given to the recording paper so much in order to dry ink for a short time, 
the ink drop in the record paper will flow and a picture will be destroyed. 

(2) The rate absorbed among the heat energy generated from the heat source by the recording paper and the ink drop in the 
record paper will be low, and power consumption will become large. 

(3) To the ink drop on the Records Department-ed material, if it does not heat uniformly, the concentration of a picture will 
not become uniform but will cause picture degradation, such as concentration nonuniformity. 

[0004] this invention became in view of the trouble which the above-mentioned Prior art has, and it aims at offering the 
ink-jet recording device equipped with the ink fuser which can be established in ink in a short time, without reducing quality 
of image. 
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MEANS 



[Means for Solving the Problem] this invention is characterized by the ink-jet recording device which breathes out ink from 
an ink-jet recording head to predetermined **** timing, and forms a picture in a recorded member possessing the following. 
The conveyance belt for conveying the recorded member immediately after forming a picture. The conveyance mechanical 
component which drives this conveyance belt synchronizing with the aforementioned **** timing. An exoergic means to 
heat the aforementioned conveyance belt. The energization belt stretched possible [ movement ] while two or more heights 
for carrying out the pressure welding of the aforementioned recorded member to the aforementioned conveyance belt 
covering the abbreviation full of the maximum recording width were prepared and the aforementioned recorded member was 
contacted with movement of the aforementioned conveyance belt. 

[0006] Moreover, the thing equipped with the cleaner which consists of a member which has absorptivity arranged possible 
contact ] in the above-mentioned ink-jet recording device at the height of an energization belt, What has the energization 
belt driving section to which an energization belt is moved synchronizing with movement of a conveyance belt, and an 
exoergic means At least, what is the field-like exoergic section which carries out field contact, and the thing in which the 
height of an energization belt is formed by the resin which has thermal resistance are in the range of the conveyance belt with 
which the pressure welding of the recorded member is carried out by the height of an energization belt. 
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OPERATION 



[Function] Since it has the energization belt with which two or more heights which carry out the pressure welding of the 
recorded member immediately after forming a picture to the conveyance belt heated by the exoergic means covering the 
abbreviation full of the maximum recording width were prepared according to the ink-jet recording device of this invention. 
At least, the aforementioned conveyance belt will be contacted, the heat of this conveyance belt is transmitted to the 
aforementioned recorded member, and ink carries out dryness fixing of the portion in which the picture of the 
aforementioned Records Department-ed material was formed. 
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EXAMPLE 



[Example] Next, the example of this invention is explained with reference to a drawing. 

[0009] Drawing 1 is the side elevation showing one example of the ink-jet recording device of this invention. 

[0010] the ink in which this example was supplied from the ink supply pipe (un-illustrating) ~ the record-ed from 

regurgitation section 3a of the ink-jet recording head 3 -- by carrying out the regurgitation to the recording paper 1 which is a 

member, it is the ink-jet recording device which forms a picture, and has the ink fiiser for making the recording paper 1 carry 

out dryness fixing of the aforementioned ink 

[001 1] The timing to which the ink-jet recording head 3 of the aforementioned ink-jet recording device carries out the 
regurgitation of the ink is constituted so that it may be carried out synchronizing with the rotation of a platen roller 2 which 
conveys the recording paper 1. 

[0012] The state of an ink drop immediately after being breathed out by the recording paper 1 in drawing 1 is expanded and 
expressed, and it is referred to as 1 a. The recording paper 1 with which the picture was formed ot the ink-jet recording head 
3 is led in the background of an image formation side by guide section 4a formed with a part of lower frame 4 on the belt 5 
for recording paper conveyance stretched by the drive roller 9 and the follower roller 6. The energization belt 12 with which 
two or more height 12a for carrying out the pressure welding of the recording paper 1 to this belt 5 front face was prepared 
above this belt 5 is stretched by the energization belt driving roller 1 1 and the energization belt follower roller 10. With these 
belts 5 and energization belts 12, the pressure welding of the recording paper 1 laid on the aforementioned belt 5 will be 
carried out to the belt 5 aforementioned front face. Moreover, inside the aforementioned belt 5, the field-like exoergic section 
20 which carries out field contact and which is an exoergic means is formed in the up inside. 

[0013] The quality of the material which can also fully bear the tensile stress which does not start fatigue breaking even if it 
is desirable to make the heat with which the aforementioned field-like exoergic section 20 emits a belt 5 here conduct to per 
unit time as so much from a rear face to a front face as possible and a belt 5 repeats incurvation according to the life of this 
equipment, corresponding to the curvature of the drive roller 9 and the follower roller 6 further, but is produced with 
compression spring 9, and thickness are required. In the case of the usual business machine, the durable rotational frequency 
of a belt 5 is number 1 million rotation from hundreds of thousands rotations. The seamless belt made from nickel processed 
by the electro foaming method in consideration of the above-mentioned demand function in this example is used. The 
thickness of a belt 5 is several micrometers. It is desirable to be selected in the range of 100 microns of shell numbers, and it 
is 50 micrometers at this example. It carried out. Moreover, the time when the radius of the drive roller 9 or the follower 
roller 6 cannot take greatly according to product specification, the time when the bearer rate of a belt 5 is required for a 
bearer rate (lOOmm/s or several 100mm, and several 1000mm), and the belt made from stainless steel which the durable 
rotational frequency carried out plasma arc welding of millions and the sheet metal made from the stainless steel which 
carried out rolling hardening tens of millions revolutions when required, processed it into the belt 5, and added like annealing 
and the roll turner further are sufficient. Hard Vickers hardness Hv of the belt made from stainless steel at this time is 
hundreds, and about Hv =200-800 is desirable. 

[0014] A problem is not produced when the temperature of the field-like exoergic section 20 of degradation of the belt 5 by 
the field-like exoergic section 20 later mentioned when a belt 5 is formed with a metal like **** is about 600 degrees C or 
less. It has controlled to become the range whose skin temperature of elevated-temperature ****** 204 (refer to drawing 2 ) 
of the field-like exoergic section 20 is 100 degrees C - 180 degrees C in this example. As mentioned above, since the skin 
temperature of the field-like exoergic section 20 is 600 degrees C or less, The quality of the material of a belt 5 A polyimide 
(PI), polyphenylene sulfide (PPS), A polyether ape phon (PES), a polyimidoamide (PIA), Plastics, such as a polyamide (PA) 
and a polyethylene terephthalate (PET), is formed into a seamless belt by inflation molding etc. By rolling out after that, a 
mechanical strength may be increased and the aforementioned sheet plastic by which biaxial extension was carried out 
beforehand may be belt-ized by heat welding, in this case, since the extension process has finished before belt-izing, a large 
cost cut should be realized by belt-izing by heat welding, and if the shape of a straight chain PPS (the shape of urea) 
developed further recently is used, don't perform an extension process but carry out for obtaining a required mechanical 
strength and belt-izing by fabrication -- carry out for belt-izing by heat welding ~ it becomes with a still larger cost cut Also 
setting, when the belt made from plastics is used, the thickness is several micrometers. 100 micrometers of shell numbers 
Although a grade is appropriate, it is 10 micrometers of numbers as a result of an experiment. A grade is desirable. Now, as 
for the drive roller 9, it is desirable for thermal resistance, such as silicone rubber or a fluororubber, to have a front face at 
least, and to cover the coefficient of friction mu to this belt 5 with the highest possible material or more by 0. 1 to the 
above-mentioned belt 5. Moreover, the aforementioned follower roller 6 is formed by plastics, such as PET with thermal 
resistance, a polycarbonate (PC), and PPS, or aluminum, the sintered alloy, etc. This follower roller 6 is supported to the 
lower frame 4 by the supporter material 7 which can move in the direction of B in drawing. This supporter material 7 is 
always energized in the direction of C in drawing by the compression spring 8 which fixed the end to the bottom frame 4 of 
the above in order to make the aforementioned belt 5 generate tension. Furthermore, the peripheral speed of a belt 5 is the 
same as the peripheral speed of the aforementioned platen roller 2, or it is set up so that it may become quicker than it. 
[0015] Next, the field-like exoergic section 20 is explained with reference to drawing 2 . 

[0016] The field-like exoergic section 20 of this example is equipped with elevated-temperature ****** 204 which has 
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rigidity and consists of material, such as aluminum with high thermal conductivity, and touches the belt 5 by this 
elevated-temperature ****** 204. For this elevated-temperature ****** 204, the flatness of a perpendicular direction is 
hundreds of micrometers to the conveyance direction of the recording paper 1. Irregularity is managed so that it may become 
less than. Elevated-temperature ****** 204 of this example is formed with aluminum, performs alumite processing to the 
contact surface with the belt 5, and is raising surface hardness to it. Therefore, it is rare to wear elevated-temperature ****** 
204 out by sliding with a belt 5. Furthermore, the insulating material 201 which thermal conductivity becomes from a high 
material (silicone rubber is used in this example) of isolation voltage highly is stuck on the inferior surface of tongue of 
elevated-temperature ****** 204. And four heaters 202a, 202b, 202c, and 202d which consist of self- thermolysis type 
ceramic heaters carry out field contact, and are installed in the inferior surface of tongue of the aforementioned insulating 
material 201 side by side. To these four heaters 202a, 202b, 202c, and 202d, thermal fuse 203b in contact with thermal fuse 
203a in contact with this heater 202a and heater 202b and heater 202c and heater 202d is prepared. 
[0017] Moreover, if the electric resistance value has the same composition and Heaters 202a, 202b, 202c, and 202d impress 
the same current to these heaters 202a, 202b, 202c, and 202d in this example, the temperature up will be carried out almost 
similarly. Furthermore, a Heaters [ 202a 202b, 202c, and 202d ] rear-face side has thermal resistance, and is covered with the 
heat insulator 205 with high electric insulation. Although a heat insulator 205 has [ a low, asbestos, a ceramic, etc. ] desirable 
thermal conductivity here, in order to satisfy a mechanical function, the plastics which is easy to make a configuration easily, 
for example, PPS etc., is sufficient. The field-like exoergic section 20 of this example also has very little short possibility of 
being hard to flow into the part where, as for the ink drop, power, such as the exoergic section and a thermal fuse, is flowing 
though an ink drop flows on elevated-temperature ****** 204, since it is the above composition, therefore being based on an 
ink drop. 

[0018] In this example, as the exoergic section, although the self-thermolysis type ceramic heater was used, the heater made 
from a right temperature coefficient thermistor (PTC heater), a silicon rubber heater, etc. may be used. Moreover, irradiating 
light and heating it from a rear face as non-contact, to a belt 5 using a halogen lamp etc., is also considered. 
[0019] Next, the energization belt 12 of this example is explained. 

[0020] As mentioned above, two or more height 12a for carrying out the pressure welding of the recording paper 1 to a belt 5 
is prepared in the energization belt 12 of this example, this height 12a - each is taken as the configuration in which a 
pressure welding is possible by the cross direction 5 of the aforementioned energization belt 12, i.e., the aforementioned belt, 
covering the abbreviation full of the maximum recording width of the aforementioned recording paper 1 to the conveyance 
direction of the recording paper 1 in the perpendicular direction Moreover, the point of the aforementioned height 12a, i.e., 
the contact section with the recording paper 1, is 100 micrometers of radius numbers. They are the following R 
configurations. 

[0021] When the energization belt driving roller 1 1 rotates in the direction of C to the aforementioned energization belt 12, it 
moves in the aforementioned belt 5 and this direction (the direction of D in drawing 1 ), and has at least composition to 
which belt 5 front face of a portion on which the aforementioned field-like exoergic section 20 is arranged is made to carry 
out the pressure welding of the recording paper 1 in that case. As for the peripheral speed of the aforementioned energization 
belt driving roller 1 1, it is desirable that it is equal to the bearer rate of the recording paper 1 by the aforementioned belt 5. 
[0022] Moreover, when the aforementioned height 12a contacts the ink drop which is not established on the recording paper 
1, an ink drop adheres to this height 12a, and other portions of the recording paper 1 may be soiled after that. Therefore, in 
this example, it has the cleaner 13 which consists of material (for example, a sponge-like resin, cloth, paper, etc.) which is 
easy to absorb an ink drop above the aforementioned energization belt 12 so that each height 12a may be contacted. 
[0023] Furthermore, in the case of the ink fiiser of this example, the aforementioned energization belt 12 and a cleaner 13 
prepare, the upper surface and side are being worn with the fixing covering 14, further, the DAFUTO covering 15 which can 
rotate is formed above this fixing covering 14 centering on pivot 15b, and the********** portion is setting space between 
this DAFUTO covering 15 and the aforementioned fixing covering 20 to DAFUTO section 15a. The aforementioned fixing 
covering 14 is considered as the composition which can observe the state of the recording paper 1 under conveyance from 
the exterior using what was formed at transparent plastics or a transparent punching metal, the wire gauze made from 
stainless steel, etc. Furthermore, two or more louver 14a which makes the portion and the aforementioned DAFUTO section 
1 5a in which the energization belt 12 and a cleaner 13 exist open for free passage is formed in the upper surface, and the 
steam generated in case the ink drop on the recording paper 1 carries out evaporation fixing will be emitted to the fixing 
covering 14 into DAFUTO section 15a through two or more aforementioned louver 14a. moreover, the porosity plastics 
which fabricated the aforementioned DAFUTO covering 15 by the plastics of the shape of various sponge, and various 
sintering, for example, PVA, (polyvinyl alcohol) - PVF (polyvinyl formal), PE (polyethylene), the sheet that infiltrated the 
calcium chloride into pulp are formed by the hygroscopic member 

[0024] Thus, a user becomes the structure where neither the field-like exoergic section 20 nor belt 5 grade can be touched 
easily, by forming the fixing covering 14 and the DAFUTO covering 15. Furthermore, since the aforementioned field-like 
exoergic section 20 carries out the temperature up of the field-like exoergic section 20 to predetermined temperature 
beforehand for shortening of a heating up time, although a temperature gradient arises in the field-like exoergic section 20 
and its circumference in that case, by forming the aforementioned fixing covering 14, discharge of heat will be barred, the 
aforementioned temperature gradient will become small, and loss of heat energy will be suppressed. Moreover, a fan 16 is 
installed in aforementioned DAFUTO section 15a, and it has composition which discharges the air and the steam in this 
DAFUTO section 15a outside. 

[0025] Furthermore, in this example, since the operator of this equipment cancels the jam of the recording paper 1 in this 
equipment when the supporting point supports pivot 15b free [ rotation ] and the recording paper 1 raises a jam etc. in this 
equipment, the DAFUTO covering 15 can perform jam release by rotating. the handle 21 which opened the DAFUTO 
covering 15 wide as it was shown in drawing 3 , and was connected with the drive roller 9. 

[0026] When the recording paper 1 passes the ink fixing equipment of the above composition, ink drop la breathed out from 
the ink-jet recording head 3 carries out dryness fixing at the aforementioned recording paper 1, and is accumulated in the 
delivery tray 19 through between the delivery roller 17 and 18 after that. 

[0027] Especially this invention is equipped with meanses (for example, an electric thermal-conversion object, a laser beam, 
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etc.) to generate heat energy as energy used for the ** sake which breathes out ink also in the ink-jet record method, and 
brings about the outstanding effect in the recording head of the method which makes the change of state of ink occur with the 
aforementioned heat energy, and an ink-jet recording device. 

[0028] About the typical composition and typical principle, what is performed using the fundamental principle currently 
indicated by the U.S. Pat. No. 4723 129 specification and the 4740796 specification, for example is desirable. Although this 
method is applicable to both the so-called on-demand type and a continuous system On the electric thermal-conversion 
object which is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is held in the ONDE 
mantle type case By impressing at least one driving signal which gives the rapid temperature rise which corresponds to 
recording information and exceeds nucleate boiling Since generating ****** and the heat operating surface of a recording 
head are made to carry out film boiling of the heat energy to an electric thermal-conversion object, a one to one 
correspondence is effectively carried out to this driving signal and the air bubbles in a liquid (ink) can be formed, it is 
effective. A liquid (ink) is made to breathe out through ****** opening by growth of these air bubbles, and contraction, and 
at least one drop is formed. If this driving signal is made into the shape of a pulse form, since growth contraction of air 
bubbles will be performed appropriately instancy, **** of a liquid (ink) excellent in especially responsibility can be attained, 
and it is more desirable. As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 
specification and the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 43 13 124 
specification of invention about the rate of a temperature rise of the above-mentioned heat operating surface are adopted, 
further excellent record can be performed. 

[0029] The composition using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 445600 specification which indicate 
the composition arranged to a delivery which is indicated by each above-mentioned specification as composition of a 
recording head, the liquid route, and the field to which the heat operation section other than the combination composition (a 
straight-line-like liquid flow channel or right-angled liquid flow channel) of an electric thermal-conversion object is crooked 
is also effective in this invention. In addition, this invention is effective also as composition based on the 
Provisional-Publication-No. 59 No. 138461 official report per year which indicates the composition whose puncturing which 
absorbs the pressure wave of the Provisional-Publication-No. 59 No. 123670 official report per year which indicates the 
composition which makes a common slit ****** of an electric thermal-conversion object to two or more electric 
thermal-conversion objects, or heat energy is made to correspond to ******. 

[0030] Furthermore, although any of the composition which fills the length with the combination of two or more recording 
heads which are indicated by the specification mentioned above as a recording head of the full line type which has the length 
corresponding to the width of face of the maximum record medium which can record an ink-jet recording device, or the 
composition as a recording head of the piece formed in one are sufficient, this invention can demonstrate the effect 
mentioned above much more effectively. 

[0031] In addition, this invention is effective when the electric connection with the main part of equipment and supply of the 
ink from the main part of equipment use the recording head of the exchangeable chip type which becomes possible, or the 
recording head of the cartridge type formed in the recording head itself in one by the main part of equipment being equipped. 

[0032] Moreover, an adding-recovery means [ which is established as composition of the ink-jet recording device of this 
invention / against a recording head ], preliminary auxiliary means, etc. book It is effective in order to perform record 
stabilized by performing the preheating means by the heating elements different from a camp means, a cleaning means, 
pressurization or a suction means, an electric thermal-conversion pair, or this or these combination over a recording head, 
and reserve **** mode in which **** different from record is performed, if these are mentioned concretely. 
[0033] Furthermore, as a recording mode of an ink-jet recording device, not only the recording mode of only mainstream 
colors, such as black, but a recording head is constituted in one, or this invention is very effective also in the equipment 
equipped with full color at least one by the color or color mixture of a different color even with two or more combination 
although it was good. 

[0034] In this invention each example explained above, although ink is explained as a liquid, it is ink solidified less than [ a 
room temperature or it ], and since what carries out a temperature control is common as a temperature control is performed 
for ink itself at softening, a liquid, or an above-mentioned ink jet at a room temperature within the limits of 30 degrees C or 
more 70 degrees C or less and it is in the stable regurgitation range about the viscosity of ink, ink should just make the shape 
of liquid at the time of use record signal grant. In addition, [ whether positively the temperature up by heat energy is 
prevented because you make it use it as energy of ****** from a solid state to the liquid state of ink, and ] Or it carries out 
whether the ink solidified in the state of neglect for the purpose of antiflashing of ink is used. Anyway, when reaching the 
thing and record medium which liquefy and ink-liquefied-untie ink and carry out the regurgitation by grant according to the 
record signal of heat energy, ink use of the property liquefied for the first time with heat energy, such as what it already 
begun to solidify, is also applicable to this invention. In such a case, ink is good for a porosity sheet crevice or a 
breakthrough which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which counters to an 
electric thermal-conversion object in the state where it was held as a solid. In this invention, the most effective thing 
performs the film-boiling method mentioned above to each ink mentioned above. 
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DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1] It is the side elevation showing one example of the ink-jet recording device of this invention. 
' Drawing ZJ It is the cross section showing an example of the composition of the field-like exoergic section. 

Drawing 5] It is the side elevation showing the state where DAFUTO covering of the ink fiiser of an ink-jet recording 
device shown in drawing 1 was opened. 
[Description of NotationsJ 
1 Recording Paper 

1 a Ink drop 

2 Platen Roller 

3 Ink- Jet Recording Head 

3 a Regurgitation section 

4 Lower Frame 
4a Guide section 

5 Belt 

6 Follower Roller 

7 Supporter Material 

8 Compression Spring 

9 Drive Roller 

10 Energization Belt Follower Roller 

1 1 Energization Belt Driving Roller 

12 Energization Belt 
12a Height 

13 Cleaner 

14 Fixing Covering 
14a Louver 

15 DAFUTO Covering 
15a DAFUTO section 
15b Pivot 

16 Fan 

17 18 Delivery roller 

19 Delivery Tray 

20 Field-like Exoergic Section 

21 Handle 

201 Insulating Material 
202a, 202b, 202c, 202d Heater 
203a, 203b Thermal fuse 

204 Elevated-Temperature ****** 

205 Heat Insulator 
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ABSTRACT: 

PURPOSE: To fix an ink within a short time without lowering 
image quality. 

CONSTITUTION: A feed belt 5 for feeding recording paper 1 
immediately after ink 

is emitted from an ink jet recording head 3 in 
predetermined emitting timing to 

form an ink image, a drive roller 9 driving the belt 5 in 
synchronous relation 

to the emitting timing, the planar heating part 20 heating 
the belt and a 

plurality of projections 12a for bringing the recording 
paper 1 into contact 

with the belt 5 under pressure over the almost whole width 
of the max. 
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recording width thereof are provided. Further, an 
energizing belt 12 is 

provided under tension so as to be movable in contact with 

the recording paper 

with the movement of the belt 5. 
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